due to an inability to activate TS muscles, such as soleus (Sol) and lateral gastrocnemius (LG).
of the simplest circuits within the nervous system, has received surprisingly little attention after 78 complete SCI (i.e. spinalization).
79
Studies showed that homonymous stretch reflexes in triceps surae (TS) muscles are 80 abolished following acute spinalization in cats (Ahlman et al. 1971; Ellaway and Trott 1975; 81 Granit 1950; Miller et al. 1996) and in the acute stages of SCI in humans (Leis et al. 1996) .
82
Similarly, in decerebrate rabbits, postural limb reflexes evoked by tilting a platform, which are 83 thought to be mediated primarily by muscle spindles, are lost after acute spinalization (Musienko 84 et al. 2010) . What is unclear is the recovery of stretch reflexes over the weeks that follow 85 spinalization. Do sensory inputs from primary (group Ia) and/or secondary (group II) muscle 86 spindles recover the ability to activate TS extensor motoneurons over time?
87
Moreover, group Ia and II inputs from TS muscles can activate interneuronal circuits 88 through various polysynaptic pathways, such as those involved in generating locomotion 89 (Conway et al. 1987; Guertin et al. 1995; Jankowska 1992) . Descending pathways are potent mechanisms that develop after SCI and also studies using chronically implanted animals.
109

Materials & Methods
110
Ethical information
111
All procedures were approved by the Institutional Animal Care and Use Committee of 112 Northwestern University. All animals were obtained from a designated breeding establishment 113 for scientific research. Before the experiments, animals were housed and fed within designated 114 areas, which were monitored daily by veterinarians and trained personnel. The current data set is 115 compiled from 12 adult cats weighing between 2.5 and 5.0 kg. 
200
For EMG measurements, the EMG during stretch was measured as the area under the instead of the entire hold, was used to avoid movement artefacts during the ramps of the stretch.
204
We refer to this measurement as the stretch-induced EMG, which is very sensitive to any 205 changes in activity evoked by the TS muscle stretch. It also takes into account whether or not 206 the muscle was tonically active before the stretch and if the signal was inherently noisy. It
207
assumes that a similar level of noise, when present, persists during the stretch. 
Results
219
Triceps surae stretch reflexes were altered by a spinalization performed minutes (i.e. mm. In cat 9, stretching TS muscles in the intact state evoked strong activity in Sol and LG, as 228 well as weak activity in TA ( Fig. 2A) . Peak and mean reflex forces were 5.68 ± 0.14 N and 3.16 229 N ± 0.11 N, respectively, in the intact state for this cat at a muscle length of +5 mm (n = 3 trials).
230
After spinalization, the reflex force evoked during the stretch was almost completely abolished not recruited in the intact state, such as the St (Fig. 2B) , could be observed. The loss of stretch-237 evoked activity in Sol and LG after acute spinalization was the pattern observed in 3 of 5 cats.
238
In the other 2 cats, stretch-evoked activity was present in Sol but absent in LG in the 239 intact state. An example is shown in Figure 2C . In cat 7, stretch of the TS muscles evoked respectively, in the acute spinal state for this cat at a muscle length of +5 mm (n = 2 trials).
245
Thus, the peak and mean reflex forces after acute spinalization were 69.7% and 59 in Srt even became significantly larger after acute spinalization (Fig. 5D) . Although there was a 299 trend for an increase in TA, this was not significant. the reflex contribution to force production was considerably reduced but showed signs of partial 317 recovery 1 month post-spinalization (Fig. 4) rhythmically or tonically active following clonidine administration (Fig. 3) The indication that TS muscle afferents no longer produces proper activation patterns 
609
The mean force was measured as the average force during the hold period of the stretch (i.e. short and long muscle lengths, respectively), acute spinal (n = 27 stretches in 5 cats; 13 and 14 634 stretches at short and long muscle lengths, respectively), and chronic spinal (n = 54 stretches in 7 635 cats; 27 and 27 stretches at short and long muscle lengths, respectively) states at long and short 636 muscle lengths. Asterisks indicate significant differences between states (Tukey, *** = p < 637 0.001; ** = p < 0.01). Values are the mean ± standard error of the mean. 
